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U.S./INDIA ENERGY COOPERATION

TUESDAY, JUNE 18, 2006

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 10:10 a.m., in room
SD-366, Dirksen Senate Office Building, Hon. Pete V. Domenici,
chairman, presiding.

OPENING STATEMENT OF HON. PETE V. DOMENICI, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. Hello, everybody. The purpose of today’s hearing
is to examine recent developments in U.S./India Energy Coopera-
tion. After committing to a framework exactly one year ago, Presi-
dent Bush and India’s Prime Minister announced an agreement in
March this year on civil nuclear cooperation between our countries.
This is an historical agreement that I believe will lead to a stra-
tegic relationship between our great democracies. I'm pleased with
the recent action taken by my good friend, Senator Lugar, of the
Foreign Relations Committee to pass the U.S./India Civil Nuclear
Agreement, withstanding bipartisan, strong bipartisan support. I
encourage the Senate and Senator Frist to bring this measure to
the Senate floor prior to departure of the August recess.

In hearings that led up to the approval of the Foreign Relations
Committee nonproliferation issues, issues related to sharing nu-
clear technology played a promising role. A related measure fo-
cused on U.S./India energy security. Cooperation did not receive
the same level of media attention but it raises a very serious issue
that we all became keenly aware of after the hurricanes hit our
gulf coast last year and that is that human and economic toll that
can result from a tight, inter-dependent world energy market reli-
ant on energy sources that are subject to disruption. Energy secu-
rity is not only a concern for the United States but for the devel-
oping countries like India, that has a population to surpass China
in the next 50 years, an economy rapidly expanding with a growth
rate of over 7 percent in 2005, resulting in increased energy con-
sumption which is expected to double in the next 25 years. Our
witnesses today will speak to the role of technological cooperation
and industry partnerships to aid in developing options to meet fu-
ture global energy demands while assuring diversified, prolifera-
tion-resistant energy sources.

My good friend Senator Bingaman and I have engaged in serious
discussions on another topic of global importance, that is of climate
change and I have said that I do not know where we will end up
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but I do believe that a large number of our citizens are concerned
about climate change. I think that Congress needs to explore ways
to reduce our contribution to those gases. Our cooperation with
India also encourages the development and the developing world to
do their part by adopting sustainable energy sources that reduce
greenhouse gases and their emissions. It is no secret to anyone in
Washington that I am a serious proponent of expanding nuclear
power generation along with many members of the Senate who sit
here today. The global community is rapidly examining nuclear
power as a means of providing sustainable energy. India has an-
nounced plans to significantly expand its civil nuclear program
with nine reactors currently under construction. I am hopeful that
cooperation with India will lead to significant opportunities for U.S.
industry in nuclear powers resurgence as India and other countries
develop plans for expanded nuclear power in the next decade. I
strongly support an evolving strategic U.S. relationship with India.
India is home to one billion people, the largest democracy and a
worthy partner that we can work with in our pursuit of global se-
curity. I look forward to the testimony today and hope that the
Senators who are here are also looking forward to what we are
going to hear today.

We are going to have two panels testifying before us. On one
panel we have Mr. David Pumphrey, Deputy Assistant Secretary
for International Energy Cooperation at the Department of Energy
and Mr. Paul Simmons, Deputy Assistant Secretary for Economic
and Business Affairs at the Department of State. I will stop with
that and ask if Senator Bingaman will have any comments and
then either of you two Senators. Thank you for coming today. It is
a very interesting panel.

STATEMENT OF HON. JEFF BINGAMAN, U.S. SENATOR
FROM NEW MEXICO

Senator BINGAMAN. Thank you very much, Mr. Chairman, for
having the hearing. It is an extremely important hearing and set
of issues. I'm interested in hearing from the witnesses, of course,
about the energy cooperation aspects of this but also about the im-
plications of what is proposed for our nonproliferation efforts in the
world. T hope to have some questions when we get to that part of
the hearing. Thank you.

The CHAIRMAN. Thank you.

Senator Thomas.

STATEMENT OF HON. CRAIG THOMAS, U.S. SENATOR
FROM WYOMING

Senator THOMAS. Thank you, Mr. Chairman. I think it is an in-
teresting issue as well. Nuclear power has great promise, of course,
and I think we are looking at the growth and change in the world,
change in the economies, India being one of those that is going to
make a change in the world and so this is an opportunity. I think
we need to work with them to talk about it in terms of air quality
and the environment. However, that responsibility with nuclear
power doesn’t end just with the environment. We have to be con-
cerned about nuclear proliferation and so on. So I think it is impor-
tant we work in this area and help to develop the economy, our re-
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lationships as well as the safety, over time. So thank you. I look
forward to your comments.

STATEMENT OF HON. JIM BUNNING, U.S. SENATOR
FROM KENTUCKY

Senator BUNNING. Thank you, Mr. Chairman. This hearing rep-
resents an important step in recognizing that energy prices are
governed by a global marketplace. The price my constituents pay
for gasoline at the pump in Kentucky and the price Americans pay
for natural gas to heat their home is directly related to energy de-
mands in countries like India. The growing demand for energy in
India will stretch limited international resources and push energy
prices even higher. To meet worldwide energy challenges, it is im-
portant that America and India cooperate.

America is the worldwide leader in mining, processing, burning
and gasifying coal. It is the most abundant domestic energy re-
source that we have. Similarly, India relies on coal to fuel more
than half of its energy needs. With its electricity growth forecast
to increase by 8-10 percent annually, India has the potential to be
an important new marketplace for our America coal and electricity
companies. In partnership with India, we can apply the newest
clean coal technologies and mining techniques. India will benefit
from our experiences and American companies will take advantage
of a new market. Cooperation is not only about helping India or de-
veloping a new market for American goods, it is a way for us to
take control of our own energy prices. Every time an American
company shares a new technique or asset or a new project, we can
increase the efficiency of India’s energy production and usage.
Added efficiencies will curb demand and decrease pressures on
international energy prices. As we help India develop a vibrant, ef-
ficient and environmentally friendly energy marketplace, we must
ensure that American companies who share their technologies are
protected. They need a level playing field with India’s companies
in terms of regulations, market participation and intellectual prop-
erty rights. The partnership of America and India is an opportunity
for both nations to realize significant benefits. Thank you, Mr.
Chairman.

The CHAIRMAN. Thank you, Senator. I note the arrival of Senator
Craig. We were just finishing a few observations by each Senator
before we proceeded. Do you have any?

Senator CRAIG. No, Mr. Chairman.

The CHAIRMAN. Very good. All right. Witnesses, let us proceed.
Mr. Pumphrey, if you would start.

STATEMENT OF DAVID PUMPHREY, DEPUTY ASSISTANT SEC-
RETARY FOR INTERNATIONAL ENERGY COOPERATION, OF-
FICE OF POLICY AND INTERNATIONAL AFFAIRS, DEPART-
MENT OF ENERGY

Mr. PUMPHREY. Thank you, Mr. Chairman, members of the Com-
mittee. I am pleased to appear before you this morning to discuss
India’s expanding role in global energy markets and the important
energy cooperation taking place between our two countries. India
has been mentioned already, a Nation of over a billion people with
an economy growing at nearly 8 percent per year has a large and
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rapidly increasing appetite for energy. Providing clean, reliable and
affordable energy to sustain this high level of economic growth is
a critical challenge for the Indian government. Between 1980 and
2004, energy demand increased by over 270 percent and based on
our latest EIA assessments, we expect demand to double again by
the year 2030. Concerns about assuring adequate energy supplies
prompted President Bush and Prime Minister Singh to focus on en-
ergy security cooperation as a key aspect of a transformed Indo-
U.S. strategic relationship. This focus on energy security was re-
flected in the launch of the new U.S./India energy dialogue on May
31 of last year, chaired by Secretary Bodman and Deputy Chair-
man of India’s Planning Commission, Dr. Montek Singh Ahluwalia.
The goal of the dialogue is to identify concrete actions the two
countries can take to help India address its energy challenge
through increased trade and investment and cleaner domestic en-
ergy production, energy efficiency, clean energy technologies and
diversified imports of energy.

This dialogue has established five Working Groups, each co-
chaired by the Department of Energy and an appropriate govern-
ment of India counterpart and we also have a number of other U.S.
Government agencies involved in the activities. So I will briefly
highlight some of the key activities and accomplishments so far
and of course, there is more detail in the formal testimony.

Coal, as was mentioned, currently provides about half of India’s
energy and is expected to remain the dominant fuel in the future.
The dialogue is focused on a number of activities to improve the
mining, transport and utilization of coal. Perhaps the most signifi-
cant development has been India’s decision to become a partner in
the Government Steering Committee of the FutureGen alliance.
India is contributing $10 million to this demonstration powerplant,
which will capture and sequester carbon dioxide.

India has recently discovered significant reserves, new reserves
of natural gas but lacks an adequate infrastructure to move this
gas to major national markets. In addition, India has a large poten-
tial for coal-bed methane. We have brought together the private
sector and government officials to review the potential for natural
gas development and to assist the government of India in shaping
the regulatory environment necessary to attract the investment in
these natural gas resources.

Looking towards the longer term, we are also working with India
on the first efforts to drill for gas hydrates offshore. We hope this
research will accelerate efforts and develop this resource of consid-
erable untapped potential. Energy efficiency and renewable energy
resources, we believe, will also make an important contribution in
shaping future demand for energy in India. We have undertaken
a number of activities to support energy efficiency practices and
stimulate investment in renewable energy. This work builds on sig-
nificant programs undertaken by the U.S. Agency for International
Development. Clearly, nuclear energy will be an important part of
India’s energy future as well. While we have had only limited ex-
changes under the dialogue, meaningful collaboration in this area
will be contingent on the modification of our own legal framework.

In looking longer term again, at our urging, the ITER partners
have invited India to participate as a full member in this project
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to advance fusion energy research. Private sector investment in all
parts of the energy supply chain is critical to achieving any of In-
dia’s energy goals. We and the government of India have made it
a priority to include the participation of U.S. and Indian business
community in aspects of all of the Working Groups. We have
launched several events designed to bring U.S. industry in contact
with Indian counterparts, including a CEO Roundtable in Houston
put together by the U.S./India Business Council with the Minister
of Petroleum and Gas to discuss investment in India’s oil and gas
sector. Finally, we have also been working with India to help de-
velop its emergency response capability and its own strategic stock-
piles. Over the past few years, we have hosted study tours to visit
the U.S. SPR sites, invited Indian officials to international con-
ferences in the United States and invited Indian representatives to
visit with the International Energy Agency to better understand
how the TEA members plan for and respond to severe supply dis-
ruptions.

Mr. Chairman and members of the committee, let me conclude
by emphasizing that the economic growth that India is experi-
encing today will lift many people out of poverty. It is in our mu-
tual interest to help India meet its energy needs and become a
more efficient user of energy in order to sustain this growth. We
are convinced that bilateral, multi-lateral energy cooperation maxi-
mizes everyone’s energy security. Thank you again, Mr. Chairman,
for the opportunity to address the committee and I'll be happy to
take any questions that you or the members have.

[The prepared statement of Mr. Pumphrey follows:]

PREPARED STATEMENT OF DAVID PUMPHREY, DEPUTY ASSISTANT SECRETARY FOR
INTERNATIONAL ENERGY COOPERATION, OFFICE OF POLICY AND INTERNATIONAL AF-
FAIRS, DEPARTMENT OF ENERGY

Mr. Chairman and Members of the Committee, I am pleased to appear before you
this morning—the one-year anniversary of the Joint Statement concluded by Presi-
dent Bush and Prime Minister Singh—to discuss India’s expanding role in the glob-
al energy market and the important energy cooperation taking place between the
U.S. and India.

President Bush placed energy security high on his agenda from the beginning of
his first term and that commitment has only increased. The President’s policy recog-
nizes the global nature of the energy markets, and that a nation’s energy security
does not end at its national boundaries. Our overarching energy security objective
is to promote adequate and reliable supplies of affordable energy, as well as the
clean and efficient use of energy resources. As the world’s largest producer and con-
sumer of energy resources, the U.S. must play a leading role in addressing the
world’s energy challenges and ensuring a secure energy future. The world’s demand
for energy is growing rapidly and the demand growth will be increasingly con-
centrated in the developing world.

We are working internationally to create expanded energy partnerships with
major consuming and producing countries. These partnerships are designed to im-
prove energy security globally through domestic energy resource development, in-
creasing the use of clean fuels, improved legal and regulatory regimes, increasing
private investment, diversifying resources to include alternative and renewable en-
ergy sources, and helping the developing countries and growing economies to be
more efficient producers and consumers of energy.

INDIA’S ENERGY OUTLOOK

India—a nation of over a billion people with an economy growing at approxi-
mately 8 percent per year—has a massive and rapidly growing appetite for energy.
Rapid population growth, expanding industrial production, economic development,
urbanization, and increased motor vehicle ownership are all driving this energy de-
mand. Between 1980 and 2004, energy demand increased by over 270 percent. In



6

1980, total primary energy demand was only 4.16 quadrillion BTUs but by 2004 de-
mand had risen to over 15 quadrillion BTUs of commercial energy, thus making it
the fifth largest consumer of energy in the world behind only the United States,
China, Russia, and Japan. This growth will continue at a rapid pace with total en-
ergy demand projected to be 25.7 quadrillion BTUs by 2020 and 32.5 quadrillion
BTUs by 2030.

India is the world’s third largest coal producer behind China and the U.S. Coal
consumption was 478 million short tons (mst) in 2004, growing to 775 million mst
by 2020. India’s coal has twice the ash content of U.S. coal, resulting in serious envi-
ronmental and health consequences for its population. Currently, about 53 percent
of India’s total energy (and 70 percent of India’s electric power generation) is de-
rived from coal.

Of the remaining sources:

nearly 33 percent is derived from oil;

8 percent from natural gas;

5 percent from hydro-electric power;

less than one percent from renewable (solar and wind) sources; and,
the remaining 1 percent comes from nuclear energy.

e o 0 0 0

India’s current civilian nuclear program has an installed capacity of 3,850
megawatts electric (MWe), but, according to the Government of India, it is expected
to reach 20,000 MWe by 2020.

India’s demand for oil and natural gas is substantial, and will only increase as
its economy grows and industrializes. Indian consumption of natural gas has risen
faster than any other fossil fuel in recent years, from 63 trillion cubic feet per year
(Tef) in 1995 to 1.09 Tef in 2004. Its use 1s projected to reach 1.5 Tef by 2010 and
2.2 Tef by 2020. Oil accounts for 33 percent of India’s total energy consumption. In-
dia’s average oil production level was 828,000 barrels per day in 2005. Future oil
consumption is expected to grow from 2.6 million barrels per day (mmbd) in 2005
to 3.7 mmbd in 2020 and 4.5 mmbd in 2030. In 2005, India imported (net) approxi-
mately 1.7 mmbd of oil. Based on conservative estimates, these imports will con-
tinue to grow as consumption needs will rapidly outpace growth in production ca-
pacity. Looking ahead, in 2020 India’s production capacity will be 1.4 mmbd, leaving
an estimated import demand of 2.3 mmbd. Likewise, by 2030 import demand will
continue grow to 2.9 mmbd as production will only increase slightly between 2020
and 2030 (1.4 to 1.6 mmbd.)

U.S. POLICY RESPONSES

The U.S. began engaging India on energy more than a decade ago. We realized
the enormous growth potential in its economy and recognized the implications for
our energy security and for the global environment. My colleague from the Depart-
ment of State can elaborate on the Civil Nuclear Cooperation Initiative; I would like
to discuss more fully the broad range of energy-related activities we have under-
taken with India. Today, the Department of Energy leads a wide variety of joint ac-
tivities with India designed to increase its energy security while building a lasting
partnership and friendship between our two nations. These partnerships include
participation from several agencies, the Department of State, the Department of
Commerce, the Agency for International Development, the Trade and Development
Agency, and the Environmental Protection Agency.

Our efforts in 1994 focused on improving the efficiency of India’s coal-fired power
plants, promoting the use of clean fuels such as natural gas, wind and solar energy,
helping establish public-private partnerships in industrial energy efficiency, and im-
proving the investment climate for U.S. energy firms.

President Bush and Prime Minister Vajpayee bolstered our energy cooperation in
November 2001, issuing a Joint Statement establishing energy as one of five pillars
of the Indo-U.S. Economic Dialogue, with the other pillars being trade, investment,
commerce and the environment. This enabled the implementation of the President’s
National Energy Policy Plan’s recommendation that the Department of Energy work
with India’s Ministry of Petroleum and Natural Gas to enhance domestic oil and gas

supply.
U.S.-INDIA ENERGY COOPERATION

Growing concerns about energy security prompted the U.S. and India to launch
a new energy dialogue in 2005 that reflects the transformed strategic relationship
between the world’s two largest democracies. The United States and India recognize
their mutual interests are best served by working together in a collaborative fashion
to ensure stability in global energy markets. Adequate and reliable supplies of clean
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energy at reasonable cost are essential to fuel India’s rapidly growing economy. Both
the U.S. and India are increasingly reliant upon global oil and natural gas markets
to satisfy their energy needs. Both nations depend heavily upon domestic supplies
of coal for electric power generation and seek to increase their utilization of natural
gas, renewable energy and nuclear power, as well as pursue energy efficient prac-
tices to ensure a balanced and sustainable energy economy that helps preserve a
clean environment.

In addition to our bilateral work, the United States and India joined with Aus-
tralia, China, Japan, and South Korea to launch the Asia-Pacific Partnership on
Clean Development and Climate in January. This results-oriented, pro-growth ini-
tiative will help Partner countries to focus on steps that will create new investment
opportunities, build local capacity, and remove barriers to the introduction of clean,
more efficient technologies. This partnership, pursued in close collaboration with the
private sector, will help each member meet the challenges of improving energy secu-
rity, reducing pollution, and addressing the long-term challenge of climate change.
We look forward to India’s active participation in this critical initiative.

U.S.-INDIA ENERGY DIALOGUE

President Bush has called for a transformed Indo-U.S. relationship premised upon
a new strategic partnership under which energy security and energy cooperation are
key factors. This relationship was reflected in the launch of the new U.S.-India En-
ergy Dialogue on May 31, 2005 chaired by Secretary Bodman and Deputy Chairman
of India’s Planning Commission Montek Singh Ahluwalia. It established five Work-
ing Groups along with a Steering Committee to provide oversight and direction. The
goal of the Dialogue is to identify concrete actions that the two countries can take
to help India address its energy challenges. The underlying strategy is to address
these challenges through increased trade and investment in cleaner domestic energy
production, energy efficiency and diversified imports of energy. Building upon the
broad range of existing cooperation, this effort will help mobilize secure, clean, reli-
able, and affordable sources of energy.

The five Working Groups are: Oil and Gas, Coal, Power and Energy Efficiency,
New Technologies and Renewable Energy, and Civil Nuclear. These Working
Groups have launched activities designed to increase the development of domestic
resources, promote the deployment of clean energy technologies and fuels, support
reforms in the power sector, enhance India’s awareness of steps it needs to take to
attract foreign investment in the energy sector, and bolster India’s energy security.
The Department of Energy co-chairs each of these Working Groups with the appro-
priate Government of India counterparts and we convene experts from a variety of
U.S. Government agencies to participate in the projects.

DEVELOPING INDIA’S DOMESTIC ENERGY RESOURCES

The Department of Energy, in partnership with several other U.S. Government
agencies, has been working with the Government of India on several projects that
will increase the use of India’s domestic resources.

More Efficient Utilization of Coal Resources

The Department of Energy is undertaking a number of steps to support the most
efficient development of coal resources. In April 2006, India became a partner in the
FutureGen international partnership which will work to create a zero-emissions
coal-fired power plant that will produce hydrogen and sequester carbon dioxide un-
derground, enabling greater use of coal in an environmentally sustainable way. Suc-
cessfully demonstrating and adopting this technology will allow India to reduce the
intensity of future greenhouse gas emissions from the burning of their abundant
coal resources. India became the first country to join the United States on the
FutureGen Government Steering Committee and plans to participate in the
FutureGen Industry Alliance. The Government of India will contribute a total of $10
million to the project to join the government steering committee, $2.2 million of
which has already been contributed.

The Coal Working Group has recently identified several high priority projects that
will be pursued by our two countries over the next 2 years, including pursuing in-
vestment opportunities and information exchanges in the areas of coal mining and
processing, coal mine safety, coal mine methane, and in situ coal gasification. The
U.S. Trade and Development Agency has provided a $360,000 for a feasibility study
grant for the Neyveli coal mine expansion project. Technical exchanges and visits
are underway between the U.S. and India to examine the potential for pilot projects
in I}rlldia in the areas of underground coal gasification and coal beneficiation/coal
washeries.
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Finally, a Memorandum of Understanding, or MOU, between the U.S. Minerals
Management Service and India’s Oil Industry Safety Directorate is expected to be
signed in July 2006 in Washington, D.C. The MOU will deal primarily with oper-
ational safety, inspection issues and accident investigations of offshore oil and gas
operations related to both drilling and production.

In the area of coal-based power generation, a proposed strategic partnership has
been established between India’s National Thermal Power Corporation and the U.S.
Department of Energy’s National Energy Technology Laboratory to collaborate on
advanced research and development of clean and efficient power generation. A work-
shop is planned in India for September 2006 to discuss the results of a study on
the feasibility of Integrated Gas Combined Cycle power plants in India.

Promoting Natural Gas Development

The promotion and development of clean coal technologies and carbon sequestra-
tion efforts associated with power generation remain a focus of current U.S. initia-
tives with India.

The Department of Energy has been working with India to help them develop
their domestic natural gas resources that can offer near-term alternatives. India has
discovered a significant reserve of natural gas off its east coast but lacks an ade-
quate infrastructure to move this gas to major national markets. We recently held
a joint conference on natural gas that included representatives from government
and the private sector to review the potential for natural gas development and to
assist the Government of India in shaping the regulatory environment necessary to
attract the investment needed to move this gas to market.

Another important area for future domestic natural gas production is from coal
bed methane (CBM). India is believed to have significant resources of CBM that
could make important contributions to meeting future energy needs. This is an op-
portunity for the U.S. private sector, which has extensive experience in the area of
CBM development, to engage in this key energy source. The Ministry of Coal and
Ministry of Petroleum and Natural Gas with the U.S. Trade and Development Agen-
cy (USTDA) and the U.S. Environmental Protection Agency are working together to
establish a CBM Clearinghouse Information Center, an initiative under the Meth-
ane to Markets Partnership. This Center would promote the development of CBM
projects and CBM resources by collecting data, conducting training, facilitating tech-
nology transfer, and providing consulting services. USTDA plans to support a kick-
off event such as a workshop or conference showcasing U.S. technologies, and the
Environmental Protection Agency plans to provide financial assistance, technical
training, and other support to the organization. In addition USTDA is providing a
$506,000 grant to Reliance Industries Limited to partially fund the cost of technical
assistance to develop CBM resources at Reliance’s Sohagpur field.

The U.S. Department of Energy is also working with India on ongoing research
and development of the first hydrate drilling offshore India; this research is ex-
pected to accelerate efforts to develop methane production from hydrates in both
countries, potentially providing a significant increase in the quantity of domestic
natural gas available to the Indian market. The ocean research ship Joides Resolu-
tion is currently drilling and coring hydrate-bearing sediments offshore India. DOE
has provided specialized equipment and research scientists to detect and evaluate
gas hydrates in cores. DOE and the Directorate General for Hydrocarbons are in
discussions to develop an MOU to exchange information and analyses, conduct joint
studies and projects, and exchange scientific and technical personnel in order to in-
crease understanding of the geologic occurrence and the potential for methane pro-
duction from natural gas hydrates in both India and the United States.

ACCELERATING ENERGY SECTOR REGULATORY REFORM

In order to meet India’s growing demand for energy, significant new investment
is needed and the necessary legal and regulatory framework must be in place to at-
tract the needed capital. Recently, the two governments conducted a workshop on
natural gas regulation held at the Ministry of Petroleum and Natural Gas. India
has recently enacted a Petroleum and Natural Gas Regulatory Board Act which
seeks to promote competition, open access and greater transparency in gas pipeline
transportation. The meeting addressed a number of regulatory issues and processes
that India will have to address to develop a regulatory scheme that will be attrac-
tive to potential investors. The meeting was attended by various U.S. Government
officials (from the U.S. Department of Energy, U.S. Department of Commerce, U.S.
Trade and Development Agency, and U.S. Embassy in India); and a senior official
of New York State’s regulatory body for natural gas who is an expert on both U.S.
federal and state regulation. The Indian representatives at this meeting included
the Ministry of Petroleum and Natural Gas, and its Petroleum Planning Analysis
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Cell, as well as the Gas Authority of India (GAIL). The effort to establish an appro-
priate regulatory regime is also being supported by a USTDA grant to the Govern-
ment of India for a limited feasibility study of a national pipeline grid and to explore
the possibility of providing further technical assistance in the area of gas sector reg-
ulation.

DATA COLLECTION AND INFORMATION EXCHANGE

A key element of a fully functioning energy market is the availability of timely
and accurate information. To help support India’s efforts to develop much better
data and information, the U.S. Energy Information Administration and India’s Min-
istry of Petroleum and Natural Gas have initiated activities to help develop Indian
data systems. The initial work has focused on techniques for collecting hydrocarbon
daga in India and the United States and methods to improve data collection in
India.

IMPROVING ENERGY EFFICIENCY

One of the most important areas of cooperation between the U.S. Government and
the Government of India is improving energy efficiency. Energy efficiency invest-
ments could make a major contribution to shaping the future demand for energy in
India. Much of the recent cooperation between DOE and India has focused on facili-
tating the development and deployment of energy efficient technologies and prac-
tices, including those directed at the industrial, residential, and transportation sec-
tor. Building on much of the work of the U.S. Agency for International Development
mission in India, the Power and Energy Efficiency working group has engaged in
several projects designed to decrease energy demand and improve power generation
infrastructure in India.

A U.S.-India Energy Efficiency Technology Cooperation Conference, jointly orga-
nized by DOE and India’s Ministry of Power, was held on May 2nd and 3rd, 2006
in New Delhi with technical support from USAID and sponsorship by several Indian
and U.S. industry groups. The focus of the conference was on industrial and build-
ing energy efficiency. Among the key recommendations that came from the event
was the establishment of five regional centers of excellence in energy efficiency in
India as well as a collaborative program of assistance in developing macro-economic
energy efficiency indicators. Following the conference, USAID in technical partner-
ship with the State Government of Karnataka and the Ministry of Power, an-
nounced the establishment of a center of excellence for efficient lighting technologies
and products, to be called the “Lights Museum and Energy Centre” in Bangalore.
Cooperation is also continuing on energy efficient buildings and on the development
of building codes, and a U.S. team conducted training in India in May 2006.

Major strides have been made towards rural electrification as well. USAID re-
cently launched a public-private partnership with the General Electric Company to
increase access to clean and affordable energy services in rural communities in
India. The partnership will span a two-year period and provide up to four commu-
nities in India with access to clean energy. The Distribution Reform Upgrades and
Management program under USAID has also completed detailed project reports on
four model projects on efficient power distribution in the states of Karnataka,
Maharashtra, Gujarat and Delhi.

INCREASE USE OF ALTERNATIVE AND RENEWABLE ENERGY RESOURCES

U.S.-India energy cooperation has also focused on the fostering of reliable sources
of fuels, including development, deployment, and commercialization of technologies
for sustainable, renewable fuels. This work includes creating public-private sector
partnerships, as well as the promotion of investment, trade, and technology coopera-
tion in the development of renewable resources such as solar, wind, hydro, and bio-
mass. The Minister of Non-Conventional Energy Sources recently met with experts
at DOE’s National Renewable Energy Lab to discuss potential areas of collaboration
in hydrogen and biofuels research.

CIVIL NUCLEAR ENERGY COOPERATION

Nuclear energy will also be an important part of India’s energy future. To that
end, the Department of Energy held a joint technical workshop earlier this year in
Mumbai to advance dialogue and cooperation on technical issues associated with ci-
vilian nuclear energy use. Initial preparations are underway for a second workshop
to take place this fall in the United States. However, any meaningful collaboration
in this area is contingent on modification of our legal framework as proposed under
the U.S.-India Civil Nuclear Cooperation Initiative.
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Looking longer term, the U.S. and its ITER partners, the European Union, Rus-
sia, Japan, Republic of Korea and China, have invited India to participate as a full
partner in the international research project which aims to demonstrate the feasi-
bility of fusion power. U.S. support was instrumental in ensuring this final agree-
ment. The partnership represents the first tangible and concrete step towards great-
er cooperation between the U.S. and India in the area of civil nuclear energy.

IMPROVED BUSINESS CLIMATE AND MOBILIZE PRIVATE INVESTMENT

Private sector investment in all parts of the energy supply chain is critical to fos-
tering energy security. We have made it a priority to include the participation of
U.S. business in aspects of all of the working groups under the U.S.-India Energy
Dialogue, which we have encouraged on the Indian side as well, and we have con-
sistently made an effort to encourage the Government of India to take the necessary
steps to improve the investment climate and attract U.S. companies.

This past March, the Department of Energy, with the Department of Commerce
and USTDA, organized a CEO-roundtable event for the Ministry of Petroleum and
Natural Gas in Houston. This event was held in conjunction with the roadshow for
the sixth round of New Exploration Licensing Program and third Coal Bed Methane
bid round. The meeting was designed to be a forum for U.S. companies to discuss
their potential investment and voice any concerns they may have about the oil and
gas sector in India.

In addition, the Department of Energy and the U.S.-India Business Council jointly
organized a meeting in January of this year with the purpose of soliciting industry
views on key commercial issues and building private sector participation in the En-
ergy Dialogue and to promote increased U.S. trade and investment in India’s energy
sector.

The Coal Working group is also establishing a Coal Business Council consisting
of representatives from business, industry, academia and other non-governmental
organizations to serve as a resource to the Working Group.

DEVELOPING CRISIS RESPONSE MECHANISMS

The Department of Energy has been working closely with India for some time to
help develop its emergency response capability and its strategic stocks. India is de-
veloping a 5 million ton (approximately 36.5 million barrels) strategic crude oil re-
serve, with several locations near Mangalore on the east coast being considered. The
Department of Energy has hosted study tours for Indian officials to visit U.S. Stra-
tegic Petroleum Reserve sites and speak with U.S. experts in these areas. Indian
officials have also participated in international oil stockpile conferences we have
held in the U.S. We have also invited Indian representatives to visit with the Inter-
national Energy Agency (IEA) to better understand how the IEA members plan for
and respond to a severe supply disruption.

As such, the Department of Energy has been actively improving relations with
senior Indian officials in energy policy-making. In order to ensure a coordinated re-
sponse in an emergency or crisis situation, we must continue to develop close rela-
tions at the highest levels of government. In recent months we have had several
high level meetings and exchanges between senior Department of Energy and In-
dian government officials.

CONCLUSION

Mr. Chairman and members of the Committee let me conclude by emphasizing
that the economic growth that India is experiencing today will lift many people out
of poverty and it is in our mutual interest to see that growth continue. Therefore,
it is in our mutual interest to help India meet its energy needs and become a more
efficient user of energy, both that which is available domestically and that which
it imports.

The U.S. is leading by example and making needed investments in technologies
that will fundamentally transform how we produce and consume energy in the fu-
ture. We have embarked on an ambitious agenda through the President’s Advanced
Energy Initiative. We can share these bold ideas and our experiences with India.
We are convinced that bilateral and multilateral energy cooperation maximizes ev-
eryone’s energy security. Thank you, Mr. Chairman, for the opportunity to address
the Committee on this important subject and I am happy to take any questions you
or the Members may have.

The CHAIRMAN. Thank you very much. We will have some ques-
tions.
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Mr. Simons.

STATEMENT OF PAUL SIMONS, DEPUTY ASSISTANT SEC-
RETARY FOR ECONOMIC AND BUSINESS AFFAIRS, DEPART-
MENT OF STATE

Mr. SiMONS. Thank you, Mr. Chairman. From the perspective of
the State Department, we very much appreciate the interest of this
committee in the U.S./India energy relationship. Let me ask that
my full statement be entered for the record and I'd just like to
focus on three brief points in my opening statement.

The CHAIRMAN. It will be made a part of the record and we
thank you for doing that. Please proceed.

Mr. SiMoONS. Thank you. Let me focus on three very brief points
this morning in my opening statement. First, Mr. Chairman, as
you pointed out, we have an evolving strategic relationship with
India and as the Secretary stated in her speech on July 10, 2006,
we do consider strengthening and expanding and deepening this
U.S./India relationship to be one of the President’s signature for-
eign policy achievements. India is the world’s largest democracy. It
is a natural partner for the United States. Its society is open and
free and transparent and stable and multi-ethnic and multi-reli-
gious. India’s democracy is characterized by individual freedom by
Rule of Law and by civilian control of the military, all aspects that
we very much support and want to reinforce. India will soon be-
come the world’s most populous Nation as well as one of the five
largest economies of the world and of course, as a rising global
power, India can be a pillar of stability in a rapidly changing Asia
and a strategic partner for the United States as we meet many of
the broad challenges of the 21st century. We have invested the nec-
essary capital to build a global partnership with India. This part-
nership is founded on strategic success and strategic interests, com-
mon democratic ideals and this partnership will advance the cause
of peace and freedom and the opportunity in the new century. So
we definitely agree, Mr. Chairman, with your support for this
evolving strategic partnership with India.

The second point is that from our perspective and again, as Sec-
retary Rice noted last week, a key to unlocking the full promise of
this partnership is the very Civil Nuclear Cooperation Initiative
that President Bush and Prime Minister Singh put forth last July.
By addressing India’s unique situation creatively and responsibly,
we believe that our civil and nuclear initiative will elevate our
partnership to this new strategic position that we all seek. The Sec-
retary noted that this is the first benefit of the Civil Nuclear
Agreement. She also noted four other improvements.

First, the initiative, as several of the Senators have pointed out,
will enhance energy security. Second, it will benefit the environ-
ment. Third, it will create opportunities for American jobs and fi-
nally, it will add to stability and security of the world and in fact,
be a net gain for the cause of nonproliferation worldwide.

The third point I'd like to stress is the role of nuclear energy in
acting as a critical element in building a portfolio of technologies
that will bring the world onto a more sustainable energy path. This
concept of a portfolio of technologies was laid out in a recent report
issued by the IEA, the International Energy Agency. For the first
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time, they conducted a survey out to the year 2050, to try to take
a look at what a sustainable, global energy future would look like.
And their conclusions are very similar to the conclusions that have
been arrived at by the Bush administration and which basically
frame our overall approach to global energy security, which is that
we need work simultaneously in a number of key areas, technology-
related areas, to assure this sustainable future and nuclear energy
is clearly one of those. It is an important component. Other areas
are clean coal, including the incorporation of carbon capture and
steward’s technology. A third area is increased use of biofuels for
road transport and a fourth area is a strong focus on energy effi-
ciency. I point this out because, as Mr. Pumphrey pointed out, we
have an energy partnership now with India and I think it is impor-
tant to note that we are focusing on all four of these areas in our
energy partnership and they are very much consistent with the
analysis of the IEA and the administration’s analysis, in terms of
what is necessary to lead towards a sustainable energy future.
Thank you, Mr. Chairman and I look forward to your questions.
[The prepared statement of Mr. Simons follows:]

PREPARED STATEMENT OF PAUL SIMONS, DEPUTY ASSISTANT SECRETARY FOR
EcoNoMIC AND BUSINESS AFFAIRS, DEPARTMENT OF STATE

Mr. Chairman, distinguished Committee members, I am pleased to be here today,
with Department of Energy Deputy Assistant Secretary David Pumphrey to discuss
Indian energy issues. As the world’s largest democracy and an important emerging
energy consumer, India surely warrants the extra attention.

U.S.-INDIA PARTNERSHIP

During the visit of President Bush to New Delhi last March, he proclaimed that
“India in the 21st century is a natural partner of the United States.” It is this nat-
ural partnership that has led to our ongoing U.S. India Economic dialogue since
2000 and led to the launching of the U.S.-India Energy dialogue prior to the Prime
Minister’s visit in July 2005.

The U.S.-India economic relationship has become stronger. We are working with
India on a full agenda of economic issues through our Embassy in New Delhi, the
many cabinet-level visits to the sub-continent, and the four policy forums of the Eco-
nomic Dialogue—the Trade Policy Forum, the Financial and Economic Forum, the
Environment Dialogue, and the Commercial Dialogue—as well as two cross-cutting
forums focused on biotechnology and information technology. We also established a
CEO Forum last year composed of 10 chief executives from each country. Their
input will help the United States and India make progress on key issues that will
enhance economic growth and job creation and promote bilateral trade and invest-
ment by harnessing the energy and expertise of private sector leaders.

India is increasingly becoming a major U.S. trading partner. From just $16 billion
in two-way trade in 1998, U.S.-India trade has grown to $26 billion in 2005. U.S.
exports (of goods), now at approximately $8 billion, grew almost 30 percent last year
and we expect continued strong growth. In the past year, we have taken steps that
are opening many new opportunities for both India and the U.S. We negotiated a
comprehensive open skies agreement that has brought momentum to the aviation
sector. Since then Boeing has sold almost $15 billion in new aircraft to India and
two U.S. airlines have opened non-stop routes to India. Airport privatization is un-
derway and the air transport market has grown by close to 40 percent in the past
year.

ECONOMIC CHALLENGES

There are a number of mutually beneficial strategic reforms that could contribute
significantly to India’s progress and encourage American business to invest in In-
dia’s future. Private enterprise and free markets are key to long-term progress. Ef-
fective public-private cooperation will address economic growth and development
challenges far more effectively than micro-management by governments. Business
activity and people-to-people engagement will be critical to the transformation of
U.S.-India relations. Nevertheless, governments play an important role in setting
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the ground rules for much business activity. Prime Minister Singh has put economic
reform at the top of India’s agenda. We recognize that these reforms must be politi-
cally viable to survive. There are a number of mutually beneficial strategic reforms
that could contribute significantly to India’s progress and encourage American busi-
ness to invest in India’s future.

The most prominent challenge is world-class infrastructure, which India must pro-
vide as a platform for higher sustained growth to enable India to achieve its vision
of becoming a world power. Infrastructure is now a national priority, but bringing
together federal/state authorities and public/private players is just beginning, and
remains a tall order. Infrastructure challenges are complicated by the fact that In-
dia’s federal/state fiscal deficits severely restrict necessary finances for development.
India must invigorate private sources to finance long-term project development. This
means that the regulatory environment and attitudes towards private investment
in infrastructure at the federal and state level must change. Opening up sectors of
the economy where private investment is now restricted, such as retailing, real es-
tate, food processing, small-scale industry, and telecommunications will improve
rural connectivity and help generate the growth and revenue streams necessary to
provide positive returns to infrastructure investment.

Investors need greater confidence to undertake infrastructure investments, espe-
cially in the power sector, where our U.S.-India Energy Dialogue promotes increased
trade and investment, including in civilian nuclear power. Transparent market
structures and commercial practices help to open markets. They enable foreign in-
vestors to better understand and negotiate on a level playing field. These are essen-
tial for realizing the energy security objectives of India as well as other countries
in the South Asian region. Market structures will be critical for nations as they seek
to increase access to global energy markets and strive to meet the needs of their
growing economies.

U.S.-INDIA CIVIL NUCLEAR COOPERATION INITIATIVE

One of the most important aspects of our strategic partnership with India is, of
course, the U.S.-India Civil Nuclear Cooperation Initiative. As Secretary Rice said
during her Senate hearing, this initiative is an historic strategic achievement that
will advance energy security, further environmental protection, foster economic and
technological development in both of our countries, bolster international security,
and strengthen the global nonproliferation regime.

The significance of this initiative should not be underestimated. India has
pledged, for the first time, to submit its entire civil nuclear program to international
inspection and to take on significant new nonproliferation commitments in exchange
for full civil nuclear cooperation with the international community. With this initia-
tive, the world expects India to be a full partner in nonproliferation, and India ex-
pects the world to help it meet its growing energy needs. We will continue to work
with India on a range of nonproliferation issues as it implements its Joint State-
ment commitments and our strategic partnership further unfolds.

Implementing this Initiative is a top priority for both the United States and India.
We continue to engage our Indian counterparts on a daily basis as we both move
forward. In doing so, we look to Congress as a full partner in this endeavor. We
are thankful for the support of the Senate Foreign Relations Committee and the
House International Relations Committee in favorably reporting legislation on this
initiative by overwhelming bipartisan margins. Your support for this is crucial and
we look forward to continuing to work closely with you to ensure that we grasp this
meortant opportunity by passing the enabling legislation by the full bodies of both

ouses.

ENERGY CHALLENGES

Another top priority for India is found in ensuring energy security to maintain
its strong economic growth. India’s growing appetite for energy has been fueled by
urbanization, economic development, population growth, expanding industrial pro-
duction, and increased motor vehicle ownership. Between 1980 and 2001, demand
increased by 208 percent. By contrast, China, often thought of as the next big en-
ergy consumer, saw a 130 percent increase over the same period according to the
U.S. EIA (Energy Information Administration). India ranked fifth in the world in
total energy consumption in 2004, only behind the United States, China, Russia,
and Japan. India’s energy needs are expected to double by 2025.

India has experienced very strong growth in energy demand, growth that threat-
ens to outstrip supply and lead to energy shortages around the country. This is a
serious challenge for the country, but we need to keep in mind that this 1s the result
of strong economic growth, which is good news. We should also understand that
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India is not the only country facing this challenge. For oil importing countries, the
rise in the cost of oil and refined products has added to trade deficits and in some
cases, created balance of payments problems. Many developing countries, whether
in Asia, Africa or Latin America, are also facing challenges meeting growing elec-
tricity demands, resulting in brownouts and blackouts.

ENERGY OPTIONS AVAILABLE

While these are enormous challenges, I believe that India has more options than
many other countries in meeting them. In order to meet these challenges, it needs
to pursue a policy of energy security through diversification of supply and resources.

India relies on the following principal sources of energy:

Coal is the dominant energy source in India. Currently, over 50 percent of India’s
total energy, and 70 percent of India’s electric power generation, is derived from
coal. India is the world’s third largest coal producer (after China and the United
States), so domestic supplies satisfy most of the country’s coal demand. One major
drawback is that Indian coal is extremely energy inefficient. It produces about twice
as much ash and particulate matter as American coal. Coal consumption is projected
in the International Energy Outlook 2005 to increase to 544 million short tons
(Mmst) in 2010, up from 431 million short tons (Mmst) in 2003.

Oil demand in India grew by over 6% annually during the past decade, more than
three times the world average, while at the same time oil production rose barely
at all. This has led to a widening of the demand-supply gap and in an increased
dependency on imports. The EIA says that future oil consumption in India is ex-
pected to grow rapidly from 2.2 million barrels per day in 2003 to 2.8 million barrels
per day in 2010. At current rates of economic growth this figure is likely to rise to
over 5 million barrels per day by the year 2030 according to the IEA (International
Energy Agency). Unless India obtains or develops alternative sources of energy, in
15 years it will have to import close to 90 percent of its petroleum needs. India is
trying to limit its dependence on oil imports by expanding domestic oil exploration
and production and by diversifying to other energy sources where possible. Much
will depend on India’s ability to locate and use existing domestic oil reserves.

Natural gas is an increasingly important fuel as India strives to meet growing en-
ergy needs by diversifying its fuel supply, with the recent focus on development of
gas-fired electric power plants in coastal areas. India’s domestic natural gas is un-
likely to keep up with demand, and the country will have to import much of its nat-
ural gas, either via pipeline or as liquefied natural gas (LNG). Potential for gas use
in India’s growing economy is large and has so far mainly been constrained by insuf-
ficient supplies. India became a gas importer in February 2004 with the arrival of
the first LNG tanker at the Dahej terminal. India needs to almost triple its existing
pipeline capacity over the next five years to accommodate LNG imports and growing
domestic consumption. Construction of a “National Gas Grid” is one of the major
national priorities and plans for the construction of over 7,000 km of pipelines for
a cost of about $4.5 billion by 2008 have been announced. India also currently lacks
a coherent natural gas policy and regulatory framework. The price of natural gas
also remains regulated, reducing incentives for energy companies in the Indian mar-
ket.

Electricity: India’s installed power generating capacity on 31 January 2005 was
115,545 MW reflecting a 44 percent increase in capacity in the decade between 1993
and 2002. India currently relies on coal for nearly 70% of its electricity generation
and forecasts indicate that coal will remain the backbone of the country’s power sec-
tor for many decades. To meet its mounting power demands, the Indian government
plans to double its capacity to produce electricity within the next eight years. The
government of India has set an ambitious target of adding 100,000 MW of new ca-
pacity by 2012.

Nuclear energy currently only comprises approximately two percent of India’s
total power generation. In comparison, the United States, receives over 20 percent
of its power from nuclear energy, Japan derives 30 percent, and France roughly 78
percent. India’s operating civil nuclear power plants currently have approximately
3,310 megawatts of installed capacity. If given the opportunity under the U.S.-India
civilian nuclear initiative, India plans to invest quickly in additional civil nuclear
reactors so that, by 2030, its capacity to produce electricity from clean nuclear tech-
nology would reach 40,000 megawatts—a twelve-fold increase, according to India’s
Atomic Energy Commission. Under this plan and further long-term objectives, the
Indian government has indicated that approximately 20 percent of India’s total
power production would eventually be met by nuclear technology, thus significantly
decreasing the growth in its reliance on fossil fuels.
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India’s power generation resources are unevenly distributed and far away from
major load centers. Two-thirds of India’s population lacks access to electricity, and
those who are connected to the power grid have to live with frequent power disrup-
tions. State Electricity Boards (SEBs) are responsible for the production and dis-
tribution of electricity in all but 3 of India’s 28 states. Old equipment, subsidized
electricity rates, and bloated payrolls mean that reform of the Indian power sector
is necessary to maximize economic growth.

Renewable Energy: India has a modest renewable-energy program, and the plans
for its expansion are ambitious. According to the government’s Policy Statement on
Renewable Energy, India hopes to obtain as much as 10 percent of its new power
capacity from renewable sources—wind, biomass, hydroelectric, and solar—by 2012.
If the country even hopes to approximate this goal, however, it will require both ex-
ternal funding and technological expertise. US companies, which have considerable
expertise in the development of alternative and renewable energy sources, could
play a vital role in energizing the Indian market.

EXTERNAL ENERGY POLICY

India has increased its energy diplomacy with states in the South Asia region as
well as states in Central Asia, Russia, the Middle East, Latin America and Africa.
The Indian state-owned Oil and Natural Gas Company (ONGC) has invested $3.5
billion in overseas exploration since 2000. It has invested in gas fields in Vietnam,
as well as energy projects in Algeria, Kazakhstan, Indonesia, Venezuela, Libya and
i}f/ria. Indian private sector firms have pursued projects in the Middle East and in

Tica.

Gas Pipelines involving Iran, Turkmenistan, Burma and Bangladesh have also
been considered in recent years. Each of these proposals has serious geopolitical
problems and the outlook for pipeline supplies will depend on resolving key regional
geopolitical rivalries and constraints. The Iran-Pakistan-India pipeline has been in
discussion since the early 1990’s. A meeting earlier this year reached no consensus
on gas price and project framework. The U.S. government continues to make clear
our concerns about the pipeline, based on long-standing U.S. policy and law. We en-
courage India to look to non-Iranian sources for their gas supplies. The proposed
Burma-Bangladesh-India has also seen little progress due to opposition in Ban-
gladesh. Instead, a longer and more costly route directly from Burma through In-
dia’s northeast is being considered. In 2006, India agreed to join the Turkmenistan-
Afghanistan-Pakistan (TAP) pipeline project.

U.S.-INDIA ENERGY COOPERATION ON INDIAN ENERGY CHALLENGES

Diversifying India’s energy sector will help to alleviate the competition among
India, the United States, and other rapidly expanding economies for scarce carbon-
based energy resources, thereby lessening pressure on global energy prices. At the
same time, increased energy efficiency can have significant environmental gains. An
India that can meet its energy needs efficiently and rationally ultimately strength-
ens global and U.S. energy security.

Our cooperation with India in its energy sector goes back to the 1960’s through
a variety of initiatives. More recently, we have continued this cooperation through
the U.S.-India Energy Dialogue. The U.S. and India are cooperating on energy ini-
tiatives through five working groups: The Civil Nuclear Working Group, the Coal
Working Group, the Power and Energy Efficiency Working Group, the Oil and Gas
Working Group, and the New Technology and Renewable Energy Working Group.
These DOE-led groups have been actively meeting since the formation of the U.S.-
India Energy Dialogue in May 2005, and plan a full range of activities in the near
term.

National Gas Grid: These groups are allowing us to work with India on key areas
of concern in the energy sector. A key example is our support of a national gas grid.
Through the support of the USTDA (U.S. Trade and Development Agency), the In-
dian Ministry of Petroleum and Natural Gas, is exploring the feasibility of a na-
tional gas grid for reaching all major energy consuming areas in India. Expanded
access to, and utilization of, natural gas is expected to facilitate economic growth
and maintain sufficient energy supplies to avoid potential shortages as India’s en-
ergy demand grows. This represents an example of the U.S.-Indian private and pub-
lic sector cooperative efforts underway as a part of the U.S.-India Energy Dialogue.

Power Sector: There are many other challenges that both our countries face in the
energy sector. As the IEA noted in a report several years ago, reform of India’s elec-
tricity supply sector is important in order to maintain its level of economic growth.
The demand-supply gap will grow unless more market mechanisms are introduced
while taking into account goals of electricity access, environmental protection and
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economic growth. State Electricity Boards are heavily dependent on government
subsidies, which have reached the point where their impact on state and national
fiscal operations could threaten India’s overarching development objectives. Power
utilities lose almost $7 billion per year, and this figure is growing at 15 to 20 per-
cent each year.

The U.S. government has worked closely with the Indian government to promote
best practices in the power sector, expand electrification to rural areas, and to en-
hance billing and tariff collection systems through USAID’s new Distribution Re-
form, Upgrades, and Management (or “DRUM”) activity. In April of this year,
USAID launched a public private partnership with General Electric Company in as-
sociation with Winrock International India to bring energy to rural areas in India
that currently lack access to electricity by establishing several pilot projects. Such
partnerships with the private sector help to introduce new technologies and man-
agement expertise and provide access to financing.

Electricity Imports: In addition to reforming the power sector, another option is
exporting electricity from Central Asia to South Asia. The World Bank has done
some work in this area, and the U.S. hosted a conference in Istanbul in June to
bring together officials from the region to look at this. Transporting power across
borders offers a number of advantages that simply cannot be achieved otherwise:
In addition to providing supplies to South Asia, it can provide new markets for
countries like Tajikistan and Kyrgyzstan. The U.S. believes that regional coopera-
tion and integration are key elements of long-term energy security in this region.
We support regional integration because we are confident that it will benefit the
economy and security of all South Asian countries. It will create stronger partners
and bring member countries closer together. Through USAID’s South Asia Regional
Initiative for Energy (SARI/Energy), we have focused on regional approaches to
meet South Asia’s energy security needs through increased trade, investment and
access to clean energy. Energy linkages between South Asia and Central Asia can
strengthen the energy security of both regions.

Clean Coal: India’s dependence on its domestically-produced coal raises many
other environmental concerns. Power plants are also the main source of Indian
emissions of carbon dioxide, the most important greenhouse gas. These high emis-
sions, along with emissions from other sources, have made all four of India’s largest
cities—New Delhi, Mumbai, Chennai and Kolkata—among the most polluted in the
world leading to serious health consequences for inhabitants. The Coal Working
Group has been meeting since July 2005 with several key goals: increased collabora-
tion on clean fossil energy technologies; creating an attractive investment climate
for domestic and foreign investment in the energy sector; and developing an efficient
and environmentally sound energy infrastructure.

India’s agreement to take part in the FutureGen Project is important since the
project will create the technology to produce a near-zero emissions coal-fired power
plant that will produce hydrogen and sequester carbon dioxide underground, ena-
bling greater use of coal in an environmentally sustainable way when the technology
is eventually used in other coal-fired power plants. We strongly support the IEA’s
Clean Coal Center and their work with India. In May 2006, the IEA and the World
Coal Institute co-hosted a workshop, “Coal for Sustainable Energy: Clean Develop-
ment and Climate Change” in New Delhi, India. To the extent that India expands
its use of cleaner energy technology, the result will be reduced air pollution locally,
regionally, and globally. We have also encouraged by the IEA’s efforts to work with
India on developing a strategic petroleum reserve.

During Indian Prime Minister Singh’s visit last year, President Bush stated that
“the United States and India have built a relationship of great potential as we face
this century’s challenges.” Among those challenges is that of ensuring energy secu-
rity. The U.S. and India are working together to address this crucial challenge.

Thank you for the opportunity to testify today.

The CHAIRMAN. Thank you very much.

Senator Bingaman, would you like to proceed first?

Senator BINGAMAN. Thank you very much, Mr. Chairman and let
me focus on the set of issues that I think are probably the most
controversial in connection with this Indian/American proposal,
and do so by reference to an article that was in the Washington
Post in March of this year, where it said—it was quoting our
former colleague, Senator Sam Nunn, as saying, “If I were still in
Congress, I would be skeptical and looking at conditions that could
be attached,” in connection with this agreement. It says he was
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briefed by the State Department, said that he is concerned that it
could lead to the spread of weapons-grade nuclear material, un-
leash a regional arms race with China and Pakistan, and make it
more difficult for the United States to win support for sanctions
against nuclear renegades, such as Iran and North Korea. Then it
says that Nunn is a board member of General Electric. It also
states in this article, the Bush administration originally sought a
plan that would have allowed India to continue producing material
for 6-10 weapons each year but the new plan would allow India
enough fissile material for as many as 50 weapons a year. Then it
goes on to quote Senator Nunn as saying, “The current agreement
certainly does not curb in any way the proliferation of weapons-
grade nuclear materials.” I'd ask Mr. Simons, as the spokesman for
the State Department, what your response is to Senator Nunn’s
concerns.

Mr. SiMONS. Thank you, Senator, for that question. I think the
important point here and it has been pointed out by Secretary Rice
as well as a number of other administration officials in their var-
ious testimonies, is that our initiative essentially brings India into
the tent. It makes India a partner for the first time in more than
30 years, in global nonproliferation. So this is the point the admin-
istration has been stressing in support of this initiative: basically,
it gives us an opportunity to work with the Indians to bring them
in as a player, as a contributor to future solutions as opposed to
as an outlier and India really has been an outlier for the past 30
years. I think that the chairman made a good point in his. I believe
he wrote a response back to the Wall Street Journal addressing
some of these points and we would endorse some of the same argu-
ments that the chairman made in his article back, which is that
we do focus now on transparency for the first time. We have a win-
dow into India’s nuclear problem for the first time, into its pro-
gram. And we do think that by creating this type of partnership,
we are more likely to see successful results more broadly in terms
of our global nonproliferation policy.

Senator BINGAMAN. Let me ask about one other aspect of Senator
Nunn’s criticism. He says that among the conditions he would at-
tach to the legislation is the requirement that it could not take ef-
fect until the President certifies that India pledges not to produce
nuclear material such as plutonium and highly enriched uranium
for weapons. The current agreement, certainly does not curb in any
way the proliferation of weapons-grade nuclear material,” Nunn
says. And then he goes on to say, “India was a lot better negotiator
than we were,” Nunn asserted, while the administration has said
it has no intention of aiding India’s nuclear weapons program, “the
reality could be the opposite,” he said. “The administration has a
high burden to explain this.” How do you explain the conclusion
that Senator Nunn has, that this agreement will, in fact, aid In-
dia’s nuclear weapons program and allow them to produce substan-
tially more weapons than they otherwise would be able to?

Mr. SiMONS. Senator, I think part of this question I'll need to
consult with my nonproliferation colleagues and give you a more
detailed answer for the record but as a general point, I think it is
important to stress that by separating its civilian and its military
nuclear components and by providing access, full access by the
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IEA, to its civilian components, we really do bring India into the
tent. We engage them as a partner and we’ve already started to see
some benefits from that in terms of India working with us and
working with the TAEA more closely with respect to the Iranian
nuclear question. I think it would be useful to question whether
that type of cooperation would have been possible in the absence
of the U.S./India Nuclear Agreement.

Senator BINGAMAN. My time has expired, Mr. Chairman. Thank
you.

The CHAIRMAN. Thank you for the questions, Senator Bingaman.
I might add that I did write an in-depth letter in response. It is
not here. I can give it to you for your perusal but it even goes one
step further, having a recall that I wrote that letter. Since then,
the United States has put on the table a fissile material cut-off
treaty to curb the production of fissile material and it is interesting
that a member of that team, working on that is India, which I'm
not sure we would have had working for that goal, had India not
been party to this agreement with us, what we have. I'd like to ask,
to move ahead on some other issues. On April 4, the Climate Con-
ference sponsored by the Energy and Natural Resources Com-
mittee, panelists noted that action by major developing countries
like China and India is critical to address climate change. What
role will energy cooperation agreements play in providing options
to expand greenhouse gas emission-free energy, Mr. Pumphrey?

Mr. PUMPHREY. Thank you, Mr. Chairman. The activities that we
have undertaken in the energy dialogue are very much focused on
moving towards cleaner technologies, energy efficiency and renew-
able energy. We believe that all of these efforts will support having
India move to a less greenhouse gas intensive framework and a
less greenhouse intensive future. Currently, they are very depend-
ent on coal and coal that is burned in older powerplants, so we are
working with them on newer coal-burning technologies as well as
looking at the introduction of natural gas in areas that it can then
take the place of coal, as well as moving ahead on renewables. I
should mention that India is also an active member of the Asian/
Pacific Partnership, which is a new, multi-lateral group that is
looking at innovative ways to move new technologies into the mar-
ketplace to help address our concerns about greenhouse gas emis-
sions.

The CHAIRMAN. I have a number of questions but I'm going to
hold here now, because there are a number of Senators. So let me
proceed and see what we can do with working our way through
them getting questions out.

Senators Bunning, Thomas, Craig and Salazar.

Senator BUNNING. Thank you, Mr. Chairman. Either can answer
this. It is for both of you. What is, with the strong alliance and
strong reliance on foreign oil, what measures has India pursued to
diversity its energy policy, what initiatives are being taken in India
within its own five energy bureaus, to ensure a comprehensive en-
ergy policy is implemented? Either or.

Mr. PUMPHREY. Senator, I'll be glad to start and then

The CHAIRMAN. But please, we have a devil of a time hearing
you.
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Mr. PUMPHREY. I'm sorry. Okay. Let me get up closer then. India
has been making efforts in many areas to reduce this dependence
on oil. One of the most significant has been the introduction of
compressed natural gas into its vehicle fleet in New Delhi. They
have one of the highest penetration rates for gas—and this is di-
rectly backing out gasoline and diesel fuel. They are also looking
at ways, as I mentioned in my opening statement, to bring even
greater volumes of natural gas in the marketplace and make those
available. We have begun discussions with them on the possibility
of increased use of biofuels for the transport sector, so there are a
number of areas in which they are beginning to operate. The other
area that I mentioned that we think is very important is that rec-
ognizing their reliance on imported oil, they are taking steps to in-
crease their stockpiles, to start stockpiling oil in case of emer-
gencies, to guard against the disruptions that may take place. So
they are looking at it from both ends in terms of diversifying away
from the role of oil as well as guarding against their vulnerability
to

Senator BUNNING. Is it a comprehensive plan? In other words,
are they looking to taking coal and making liquid fuels out of it
and other synthetic-type energy products?

Mr. PUMPHREY. There have been discussions on looking at ways
to incorporate coal liquefaction technologies. But I think you raise
a very important point that within India, traditionally there have
been the five different groups that have had responsibilities in the
energy sector. Our understanding is that the Planning Commission
is working very hard to try to bring together those elements to
come up with a comprehensive crosscutting energy policy.

Senator BUNNING. In other words, they do not have one pres-
ently?

Mr. PUMPHREY. They have come up with an initial plan but
again, it is a problem that I think we've wrestled with ourselves
in terms of coming up with a comprehensive plan.

Senator BUNNING. In your testimonies, both of you said that the
government of India is shaping the regulatory environment nec-
essary to attract international investments. What specifically is
bein% done by the Indian Congress and Prime Minister at this
time?

Mr. PUMPHREY. In one particular area, they are looking at com-
ing up with a framework for investment in a natural gas pipeline
infrastructure. They have recently passed a new pipeline act that
allows for the creation of a regulatory body to develop the Rules for
Investment so that they can bring in foreign investment in that
sector. So that is one of the very real time areas that we are having
conversations with them about and lending our experience.

Senator BUNNING. Let me ask the last question I will on this
round. Could you describe the benefits of India’s participation in
the FutureGen alliance?

The CHAIRMAN. Well, that’s a good one.

Mr. PuMPHREY. We see the FutureGen alliance as a very impor-
tant step forward in demonstrating technologies for utilizing coal.
We believe that their presence not only in helping to fund the ac-
tivities through their participation in the Steering Committee but
also bringing some of their expertise to the table, will bring an im-
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portant dimension of a major coal-burning country to the table in
the design and understanding of the operation of this and hopefully
the transfer of these approaches to carbon sequestration back to
their own economy.

Senator BUNNING. In other words, you think that their scientists
are online and up to speed in this technology?

Mr. PUMPHREY. I would actually prefer to consult with my ex-
perts in fossil energy on that in more detail but——

Senator BUNNING. Would you give us a written response then?

Mr. PUMPHREY. I would certainly be glad to.

[The information follows:]

India’s scientific and technology communities are very interested in the
FutureGen technology and science associated with sequestration. They also recog-
nize the potential of this technology for their country in terms of using their coal
resources to meet their growing energy needs while mitigating the impacts on cli-
mate change. However, in general, their scientists and engineers do not have exten-
sive experience with the primary technology upon which FutureGen is based, name-
ly, advanced coal gasification to produce power and hydrogen. By its involvement
in FutureGen, India can gain the engineering and technical experience on
FutureGen technology that they can extrapolate and apply to their own needs. Par-
ticipation by India and other countries is important to gaining an understanding
and acceptance of the FutureGen “near-zero atmospheric emission” coal concept, and
in so doing, make this technology broadly available to address environmental and
climate change issues associated with the use of coal, a strategic and globally di-
verse energy resource.

Senator BUNNING. Thank you very much. Thank you, Mr. Chair-
man.

The CHAIRMAN. Thank you, Senator. Senator, I think your ques-
tions are right on, exactly what we need to know about. It doesn’t
do us any good to just keep hearing about these great potential re-
lationships. It is what is actually going to happen to exchange with
the United States so that we can both improve. We from them,
them from us. That’s the whole purpose. We ought to hear more
about that from the next panel, I hope. Thank you for your ques-
tions. Let’s see, the next one we have is Senator Thomas. It is your
turn, please.

Senator THOMAS. Thank you, Sir. I think it is very important
that we are working with India in terms of the economic growth
and the relationship there. Why is nuclear power—or is it—the
highest priority in terms of energy for India? Either of you.

Mr. SiMmoONS. We think nuclear power is going to be one very im-
portant component of India’s energy future. All the other major
Asian-emerging countries have large nuclear programs, which are
growing. They have all decided—China, Korea, Japan—that nu-
clear must be an important component of their energy futures but
those other countries are much farther ahead than India in terms
of making nuclear a big part of their energy equation. Japan has
about 30 percent of its electricity in nuclear, Korea about 35 per-
cent. Now of course, these countries are more advanced, also, eco-
nomically. But India’s isolation also—and its inability to cooperate
on civilian nuclear issues, has also held back and retarded the
growth of nuclear in India. So when the Indian government puts
forward a forecast and says that in 20 years, they'd like to get up
to about 20 percent of their total electricity production in nuclear,
I think that demonstrates that nuclear is going to be a very impor-
tant component
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Senator THOMAS. Let me interrupt.

Mr. SiMONS. It’s not the only answer.

Senator THOMAS. You said they haven’t made much progress in
terms of nuclear negotiations. They haven’t signed a nuclear treaty,
a nonproliferation treaty.

Mr. SiMONS. Essentially they have been cut off from civilian nu-
clear cooperation from a lot of countries because they’ve been out-
side of the mainstream. So, I bring them into the mainstream——

Senator THOMAS. But they still are not interested in doing that
now? I mean, isn’t that what the nuclear nonproliferation is about,
so that you can go ahead with energy development without being
concerned about the defense aspect of it?

Mr. SiMONs. That’s right, but India, of course, chose a different
path 30 years ago and so they isolated themselves from what would
perhaps have been a more rapid development of their civilian nu-
clear side. Now, with this agreement with the United States, as-
suming that it goes through, we will have the opportunity, to some
extent, to jumpstart that nuclear cooperation and to make sure
that nuclear plays a similar, important part in India’s energy fu-
ture, as it does in say, the energy future of the United States,
France, Japan, and the other Asian countries that have decided
that they need to have a large nuclear program.

Senator THOMAS. Yes, I understand that. I guess sometimes I
wonder why we would have a different arrangement on non-
proliferation with them than we do with anyone else. There is
nothing wrong with suggesting that if you can go into the nuclear,
that you ought to understand that it is for energy and not for other
purposes. What is India’s level of consumption of energy, in terms
of other countries and so on, Mr. Pumphrey?

Mr. PuMPHREY. The most recent review that we have done
through the Energy Information Administration, they rank about
fifth in the world in terms of energy consumption. Last year, I be-
lieve they were sixth, so they are moving sort of upwards relative
to other major countries. They have passed Germany in this past
year, in terms of their energy consumption.

Senator THOMAS. You mentioned that they are working on
FutureGen and other coals and that they have a fairly high supply
of coal, is that right?

1\/111‘. PumPHREY. That’s correct. They have very large supplies of
coal.

Senator THOMAS. But they are working at ways of conversion of
coal as well?

Mr. PUMPHREY. Into other fuels in terms of—yes.

Senator THOMAS. Gas?

Mr. PUMPHREY. Yes, or liquids, right.

Senator THOMAS. Diesel or whatever?

Mr. PUMPHREY. There is great interest in doing that. Perhaps
there has been interest expressed in technologies such as in-situ
gasification of coal as well.

Senator THOMAS. Okay. Are we working with them then, on co-
operating with other energy development as well as nuclear? Or
are we just focusing on nuclear?

Mr. PUMPHREY. We have approached the dialogue in a very broad
basis. We feel that as Mr. Simons had mentioned, that you need
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a portfolio approach to how you solve your long term energy prob-
lems. Diversity is a key for energy security solutions. So while the
public debate has been on nuclear, we’ve pushed very hard in areas
of coal development, gas development.

Senator THOMAS. Why is there public debate on nuclear?

Mr. PUMPHREY. The issues concerning the new arrangements
under the agreement.

Senator THOMAS. Yes, I understand. That is part of the problem.
Thank you.

The CHAIRMAN. Thank you, Senator.

Senator Craig.

Senator CRAIG. Thank you very much, Mr. Chairman. I think
bringing India into the fold is extremely important. The Senator
from Montana questioned appropriately why they are now just
coming, because they did choose a different path early on and then
I believe during the Clinton years, as a result of the explosion of
some nuclear devices, we put them out on a shelf and really kept
them there for a time. This initiative in bringing them onboard is
extremely important in the long-term. I think all of us are con-
cerned about the growth of nuclear communities and what it means
and how waste or the by-products are controlled and managed. Mr.
Simons, do you see a risk that the U.S./India civil nuclear coopera-
tion deal could lead to a nuclear arms race in South Asia?

Mr. SiMONS. We support this deal because we do believe it will
actually help to counter global proliferation. We believe it will have
a positive, a net positive impact in terms of our global nonprolifera-
tion strategy. So the answer is no.

Senator CRAIG. Could the absence of it result in that?

Mr. SiMoNs. Well, once again, we do see this as a very, very im-
portant opportunity to establish a different type of strategic rela-
tionship with India, one that will help bring India into the fold.

Senator CRAIG. Mr. Chairman, I'm certainly no Indian expert but
I did have the privilege of going there a spring ago on a different
issue. It was just prior to our Secretary of State being there. Ef-
forts were well underway toward bringing us to where we are today
and I think for any of us who failed to recognize what India is and
what India could be and our relationships with them miss a great
opportunity, not only for ourselves but for the rest of the world as
it relates to their potential. Obviously, they are technological abili-
ties, our involvement with them in high-tech, what they hope to ac-
complish for their own nation, many of us have been concerned
about moving ahead in climate change without bringing India and
China along and why we rejected Kyoto because of that, in part not
in total and why they rejected it, obviously, was that they needed
to grow and they needed to feed their people and succeed and I
think this relationship is extremely important from what I under-
stand of it.

My last question, Mr. Pumphrey. A strategic partnership has
been proposed between DOE’s National Energy Technological Lab-
oratory and India’s National Funnel Power Corporation as well as
discussions about potential collaboration between DOE’s National
Renewable Energy Laboratory and India’s Minister of Non-conven-
tional Energy Sources and with the India Oil Corporation. I believe
collaborative efforts between these laboratories are extremely im-
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portant. How broad do you see this for our total laboratory complex
and I'll let my bias show and for our lead nuclear lab in Idaho?

[Laughter.]

Mr. PuMPHREY. Thank you, Senator. There has been long-stand-
ing cooperation between those two laboratories leading up to the
time of this new and enhanced dialogue. The NETL has been work-
ing with NTPC on coal combustion issues. We are now looking at
and discussing the possibility of developing what you described as
a new strategic relationship. Those discussions are ongoing so I
don’t really have the knowledge to be able to tell you exactly how
those will be defined and where they will be but certainly, I'd be
glad to get back to you. With the National Renewable Energy Lab-
oratory, again they've been working closely with NMES in some
areas and they are just initiating new discussions of areas of col-
laboration. In terms of looking at the rest of the laboratory com-
plex, we are still evaluating the types of science cooperation that
we can have in place. There is a new science and technology agree-
ment in place, which the lack of that agreement used to be a hur-
dle to these collaborative efforts and so, our Office of Science is be-
ginning the effort to look at areas for future collaboration.

Senator CRAIG. Thank you. Thank you, Mr. Chairman.

The CHAIRMAN. Thank you very much, Senator. I hope your rela-
tionship between your lab and them grows and flourishes and mul-
tiplies, Senator.

Senator CRAIG. Mr. Chairman, the great hurdle we have and I
think we’ve accomplished in part through EPAct but we’ve got to
work with DOE, and their ability to outreach and bring in and in-
corporate within their formal agreements and their financial ar-
rangements, outside interests. Because the work we do today at our
laboratories, while it is national, it is international in scope but
we've held it awfully close to chest for so long, thinking the Federal
Government could finance it all. Now we have a great opportunity
to both private and publicly finance some of these new technologies
but we've got to figure out how we design those relationships and
we are well behind in that design instead of ahead of it. That’s my
concern.

The CHAIRMAN. Well, whatever questions I had of the two of you,
I'm going to submit them in writing. We'll yield now to the two on
this side who came late but they want to ask questions. But I just
want to say that what I'm least impressed with about today is the
lack of a significant discussion about the interplay between Amer-
ican companies and American institutions and American research
and India with reference to diversification of their energy sources
and I just would talk particularly about nuclear. We're clearly,
when you look at what they’ve got, it is a very, very ancient and
old-fashioned approach to nuclear power, saying that with no sense
of pejorative-ness attached, if you just look at it. It is obviously—
it’s not going to stay there. It’s obvious it is not going to stay there
and it would seem to me that you all and America and maybe us,
have to get a little bit more anxious about making sure we enter
this play, this foray, to get some development of technology and the
development of business relationships.

India is going to go and prosper and as you look at the make-
up, ’'m hopeful that their projections are way off because their pro-
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jections for nuclear in the future are way too small because they
are predicated upon an India that starts with a nuclear that is be-
hind schedule. If you start with that as your baseline and keep off
of it, 25 years from now, you’re still—unless somebody there has
built with a lot of hope and said, “let’s change what we’re doing,”
and I think that’s our role as Americans and maybe even this com-
mittee. Maybe we should do what Senator Lugar did and maybe we
should explore the idea of doing something specifically as a Nation
on the exchange of technology and business in the fields of energy
with them unless that is happening and I think I will ask—if Sen-
ator Bingaman wants to join me, I'll ask him to ask Secretary
Bodman what he thinks about what I'm just saying and is there
something that he thinks we ought to be doing that maybe we’re
not doing. With that, I'm going to now yield to Senator Salazar and
Senator Dorgan, in that order.

Senator Salazar.

Senator SALAZAR. Thank you very much, Mr. Chairman and
thank you Senator Bingaman, for holding this hearing. Two quick
questions. The first is on coal gasification. When I look at what is
happening in the United States, China and India and the amount
of coal that we have in those three countries and what we’re doing
to burn coal for our energy needs, can you, Mr. Pumphrey, com-
ment on what it is that India is doing relative to exploring tech-
nologies on coal gasification? We've described in this committee
that coal for us is like oil is to Saudi Arabia. What is it that India
is doing on that front?

The CHAIRMAN. Very good.

Mr. PUMPHREY. Senator, I think at this point I should really get
back to you on that question. I need to go back and consult with
the specialists we have rather than giving you information that I'm
not sure of myself. But I'd be certainly glad to provide that for you.

[The information follows:]

COAL GASIFICATION

There are several integrated gasification combined cycle (IGCC) activities planned
or being discussed with India including:

(1) The U.S. Agency for International Development (USAID) has contracted with
Nexant (San Francisco, CA), under its Greenhouse Gas Pollution Prevention (GEP)
Project to conduct a $2-million feasibility study on IGCC power generation tech-
nology. India is interested in this clean coal technology to increase generation effi-
ciency, protect the environment, and reduce CO, emissions. The Department of En-
ergy’s National Energy Technology Laboratory is providing technical assistance to
USAID in managing the project.

This study is being carried out in three phases. In Phase A, IGCC technologies
were surveyed and compared with conventional and advanced pulverized coal (i.e.,
subcritical and supercritical PC), circulating fluidized bed combustion (CFBC), and
pressurized fluidized bed combustion (PFBC) technologies to confirm the economics,
efficiency advantages, environmental benefits, and other salient features of IGCC
technology under Indian conditions, particularly in using high-ash Indian coals. In
Phase B, the three most promising gasifiers were selected for pilot plant coal test-
ing. Based on the tests results, a further screening analysis of the three gasifiers
was conducted. A system optimization was also conducted to select the best process
configuration to provide the basis for a detailed design and cost estimate of a 100-
MWe IGCC demonstration plant in Phase C. Project financing sources and a road-
map to commercialize the IGCC technology in India will also be explored in Phase
C. Nexant plans to complete the Phase C study in September 2006. An IGCC work-
shop is being planned in New Delhi on September 19, 2006, with the National Ther-
mal Power Corporation (NTPC), the Ministry of Power, and other interested organi-



25

zations to disseminate the study results and to discuss implementation of the
planned 100-MW demonstration plant.

(2) India has joined the FutureGen international partnership to create a near-zero
atmospheric emissions coal-fired power plant that will produce hydrogen and se-
quester carbon dioxide below ground.

(3) Under the Asia Pacific Partnership (APP), we are discussing the possibility of
workshops and site visits on IGCC with India (and China) under both the Power
Generation & Transmission and the Cleaner Fossil Energy Task Forces. The first
proposed event is during meetings on zero emissions coal technologies, (such as
IGCC and carbon capture & storage), during Japan’s Clean Coal Days in early Sep-
tember. This would be the first official activity under the Cleaner Fossil Energy
Task Force. India will be invited to participate.

(4) Underground Coal Gasification (UCG) has several important economic and en-
vironmental benefits relevant to India’s energy goals. This area of energy exploi-
tation would require solutions to numerous technical issues. At least two technical
issues first have to be resolved: research is needed to ensure that proper site selec-
tion provides both the desired conditions for suitable UCG processes and that usable
groundwater resources are not adversely impacted. Several activities to discuss ex-
ploitation of UCG are planned under the U.S.-India Energy Dialog